Long-term potentiation (LTP) was elicited by high frequency stimulation in hippocampal slices cultured on multi-electrode arrays. LTP lasting more than 1 h was recorded in 75% of slices, and a significant number of slices exhibited a non-decaying LTP that lasted more than 48 h. LTP induction was completely and reversibly blocked by an antagonist of the NMDA receptor, APV. Our results suggest the possibility of using chronic recording in hippocampal slices cultured on multi-electrode arrays to study the mechanisms underlying LTP maintenance and stabilization.
INTRODUCTION
Long-term potentiation (LTP) is a long lasting increase in synaptic efficacy elicited by brief trains of high frequency activity. LTP has been observed in several cortical and subcortical pathways in Reprint requests to: Ken Shimono, Tensor Biosciences, 101 Theory Dr., suite 250, Irvine CA 92612 USA, e-mail: kshimono @ten sorbio. corn in vivo and in vitro preparations. Because of its features of rapid induction, long duration, selectivity, and predominance in hippocampal pathways, LTP has been proposed to be a cellular mechanism for certain forms of information storage in the adult central nervous system (CNS) (Malenka & Nicoll, 1999) . Although LTP has been shown to persist for several weeks in vivo (Staubli & Lynch, 1987) , the question of its duration in in vitro preparations has rarely been addressed because of the difficulties of recording from slices for long periods. Few studies have used cultured hippocampal slices to evaluate mechanisms of LTP induction, expression, and maintenance. In general, LTP was found to exhibit similar features in cultured slices and in acute slices, with an increased probability of eliciting LTP and an increased amplitude of LTP with age in culture (Muller et al., 1993) . No report has yet emerged, however, about LTP duration in cultured hippocampal slices.
Different types of mechanisms have been proposed to account for the increased synaptic efficacy at various stages of LTP expression in hippocampal field CA (for review, see Luscher et al., 2000) . An initial activation of calcium/ calmodulin-dependent protein kinase has been suggested to increase single channel conductance (Benke et al., 1998) or to modify the distribution/ number of AMPA receptors (Lynch & Baudry, 1991; Shi et al., 1999) or both. In later stages of LTP maintenance, the size of the postsynaptic density has been shown to increase (Desmond & 250 KEN SHIMON0 ET AL. Levy, 1986) , and new spines might form in the vicinity of activated spines (Lee et al., 1981; Chang & Greenough, 1984; Geinisman et al., 1991; Toni et al., 1999 (Fig. 1B) .
Potentiation lasting more than 1 h occurred in 27 of 38 slices tested, and the number of slices in which LTP lasted more than 1 d was 15 of 27 slices. The data obtained from the long-term recordings of LTP that lasted more than 2 d (n 8) are summarized in Fig. 1C (Staubli & Lynch, 1987 
